Cross-modal signatures of dynamic attention
allocation across the adult lifespan
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Introduction

Example: Navigating complex environments requires dynamic attention routing




Introduction

The thalamus as a “switchboard” for cortical information
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“The thalamus forms a functional backbone that sustains, coordinates and

switches distributed cortical computations.”
(Schmitt et al., 2017)
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investigations into the role of the
higher-order thalamus
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1. Behavioral Data
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2. EEG data

Alpha rhythms are prevalent throughout the task, despite ‘desynchronization’
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3. MRI data
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Older adults show a drop at higher target loads



4. Multimodal modelling

Concept: Thalamic dynamics relate to alpha-band rhythmicity

P— N T ———
o 7 '\/;"- S A
(v’{"' ’/lrﬂ' "“; ‘
/‘/ \ £y "r ’/’— L, llt’/‘ il"‘\.‘\ N

/‘|~'

/é, ..\ ""\‘ ‘h ”i'ii Ny a8

74 -—
X ' v \ \w/n’!:.\‘.._‘ ’ -_‘\. —

/- Q) '"*\-‘-\-"" L SR
‘ % \‘\“ , PR .“':; .:“‘ \'/\\\ ]

-

w4 “." .
u,& \‘ A '5\’,‘ \/
"‘Q\"'“\ I"a’g" X
B\ e yrastls

Thalamus

I’N

Iy AN
SN
| 5N

\
™\
4\

A \\‘I

)
WY \

'l

adapted from

Edelman (2004);

Garrett et al. (2017);
Kosciessa et al. (in prep.)

Simultaneous
EEG-fMRI
suggests

positive
associations in
thalamus as

putative
generator

Goldman et al.
(2002)




4. Multimodal modelling

Multivariate PLS suggests links between thalamic BOLD variability and
alpha rhythms during rest and task
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Summary

* Dynamic attention allocation incurs reliable behavioural costs across
the adult lifespan.

* Thalamocortical activity may underlie attentional switching, with
impaired expression at high switching loads in older age.

* Thalamic rhythmogenesis may account for EEG-BOLD power
coupling.
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Thank you!

+ special thanks to everybody involved in data contribution, collection and management
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